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DIRECT PBC,OBS FROM $(3100) DECAY* . - ;

Michael T. Ronsn A - L
W Paivetice Beskgley Laboratory T e i AT
Berkeley, fornia 96720 e A= . s e
o |

SUMMARY into hadrons electromagnetically br the QED cowplirg of

the cc patr to a virtual photon which then produces »

1 wil] present new results from the Lead Glass quark-ant iquark glll’ vith each quark fragmenting Into

'e” + hadrons st the sane encrpv.

Wall experiment (SP26) at SPEAR. We have been -ntluug hadrons. as in ¢
by recent Quantum Chromodynamics (QCD) calculstions, ! (Fig. 1b). QCD also predicts annihilatlon inte a ¥

for the ¥ +2 gluons decay wode of orthocharmonium, to md two gluons, with gluon fragmentation Into hadrons,
search for direct photons from $(3100) decay. %e bave osc!r ar a significant rate: 12I of the three glun
measured {nclusive Y and ¥° production from $(3100) nu (for a strong coupling constant value «0.2),
decay uring the Lead Glass Wall addition to the Rark 1 {Fig. 1c). The expected a/og suppression for the y-2

detector. We compare ¥° and charged ¥ productfon and aluon decay relative to the 3-gluon decav is enhaoced
calculate the 7° decay contribution to the inclusive ¥ by s Bose statistical factor of 3!.2!, lor therc are
spectrum. We find an excess of Y's which s partly only two {dentical particles in the former and three In
cxplained by n production and decav, but a signsl of in the later decar.

high erergy direct photons remains. We compare this

excess of direct photons wizh (D predictions and We convert the Y~2 givon to 3 gluon rau? gf parefal

previouslv measnrcd ‘radjative’ decays of the $(3100). widths, F(y-2 slm)ll‘(‘l gluon) = 0.023/a,.7*~ to the
ratio of the y=2 gluon decay to all hadronic decavrs of
NTRODU the U asauring rthat the processes listed above account
T DucT108 for the full ¥ partial width into badroas, T(hadrons) «
Hadronic decays of the ©(3100) are described in 57211 keVi? char fs,

quantum chromodynanics (QCD) as resulting primarily - . >

from the aanihilation of = charmed quark and an snti-~ F(hadrons) FO3rluons) o iy hadroas) + Fev 2 el r

charmed quark (cc) into three gluons. The gluons then Ustog [(Y* +hadrons) = 12 12 keV.® wx obtain

fragment into hadrons with unft probabi.lity {o an

unknown way (Fig. la). The ¢(3100) can alo decay Ty 2 glucns)/T{hadross) = {0.038% :0.0013)/¢a +0.023),

vhich equals (8.3 :0.6)2 for a, ~0.2. The ¥ momentun
spectrum in this process is expected to [acrcase ifumcarly

c
uith somentun® i contrast ga Lhe approximately exponcn—
tial decrease of ¥'s from ¥° decar.
¥ Hodrons Y
g The possibility o observing this high momentum QCD
E‘ Y signal has moiivated us Lo investIgate the ¥ specirun
(a) 1a ¥(3100) decar. As rointed out br Ellis in chese
proceedings, higher order QCD correct ions have not been
worked out in manw QLD decays {for crample. In ¢ = ¥ 42
c gloons) and in some cases where the calculations have
: been carried ou: {for example, the decavr of paracharmon-
jun {nto 2Y's) the next order term I» as large as the
lowest order term. [In addition, the 7 ‘wnoentuw spectrun
7 : will be affected bv resonances in the recoil svstem.
E Thus ve use QCB only as a guide. be note that ‘radia-
(b) ~ tive' decavs of the ¢ (i.e., 0017. Y, ... ) are
expected to contrihuic ic the ¥ nomssfun spectrur at
high momentun and cannot be separated from the Yy +2
o gluons decay contribution. Indeed these decavs (except
for ¥ -+ 'n’r) may proceed through a ¥ 42 rluons juter-
[v] rediate state.
T—— The experfmecar was run at SPEAR vith the Stanford
E Linear Accelerator Center —Liurence Zerkelev Laboratory
)’ magnetic de[ector., augaented bv the lead-Glass wall®
(c) for e and y detection (Fig. 1). The Lead—Class Wall
consists of two lavers of lead glass counters (an inner
2x26 active converter array of i0.8%90 cu’ counters
Fig. 1. Schematic diagram for ${3X00) decays into 3.3 Tadiat*~ lengths thick and an outer 14 x 19 arrav
hadrons through (a) three gluons and {b) a single of 15%15 en® counters 10.5 radiation lengths thick) and
photon; (c) shows the decay into a Y plus hadrons three planes of magnetestrictive sparik chanbers (two
througn a -2 gluon :mternedlate state. In QCD, the placed outside the one-radlation-length thick alwanum
decay of a color singlet 1™ state into ane gluon is magnet cofil of the central derector 2nd one between the
forbidden by color conservation, while the decays wwe layers of lead glass) (Fig. 3). The fiducial region
into two photons, twG gluons or one photon and a of the wall used in this analvsis covers approximately
gluon are forbidden by C-parity. XBL 799-2973 0.049 X437 sr.
*This work was supported by the 3igh Energy Physics Presented at the 1979 Iantervatiopal S)'mPDSllm
Division, Office of Basic Energy Sclence of the U.S. on Lepton and Photon Interactiomns at High
Department of Energy under contract W-7405-ERG-48. Energies, Fetmilab, Batavia, IL, August
23-29, 1979.
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Fig. 2. The SPEAR magnetic d
along the beam line. The proportional chasbers
arvound the beam pipe and the trigger counters are
not shown. The Lead Glass Wall (LGM)® is shown
on the left.

INCLUSIVE Y PRODUCTION

Ve identify ¥'s as energy deposits In the lead
glass counters, vhich are not associated v. . charged
particle tracks projected from the central detector.
Correlating the spark chamber information with the lead
glass energy distribution improves the spatlal localiza-
tion of the Y's to approximately 2 cm. The resulring
angular resolution fs 48 = 0.5%, Converaion of ¥'a in
the aluminum magnet coll is tagged by tracks in the two
spark chambers between the cofl and the acrive converter
acray and a correction is made for an aversge energy
loss In the coil of about 30 MeV. The Y energy resolu
tion was measured using the reaction ete™ + YY to be
AE/E = 0.08//E at E=1.89 GeV_and irs energy dependence
was taken to follow AE/E = 1//E as measured for elec—
trons from ete” = e*e.
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Fig. 4. Efficiercy for detecting Y's in the LGW. The
curve labeled 1 is the overall efficiency. While the
curve labeled 2 is for the category of Y's used in
this analysis: that is, Y's which deposit energy in
the active converter, layer A, and the outer B layer
and, as a result of requiring energy deposition in
both layers, have the least background. XBL795-1676
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Fig. ). Expanded view of thce Lead Glass Xall octant
of the nagretic detector.

In the Lead Glass Xall (1CW) measurement W use
only Y's vhich deposi: energv in both the active
converter aod cuter arvay te reduce backgrounds. The
fdeatrificacion efficlency and the geometrical accept-
ance of the LG¥ vas cajculated using the Monte Carlo
shover development progras ecs.] This identificatfon
efficiency times acceptance is shoum in Fig. & as the
curve labeled gpy. The calculation includes the loss
of ¥'s due to conversion in the bean pipe marerfal since
these Y's do not sppear in the LGY sams’e. We asslign a
systemsatic ervor of 5 to this correction except for
Py < 300 MeV/c where wve use a 0K error.

The data sample used in this analvsis consists of
about 80.000 e*e” = ¢(3100) ~ hadron events with at
least two detected charged particles In the central
detector. If only two oppositelr charged particles are
detected, they are required to be acoplanar with the
beams by at lesst 20°. Two classes of events fn this
sample are consfidered in the analvsis: chose with at
least one ¥ vhich Las converted in che maceriai ...05
radiation leogths) surrounding the beam intersection
region. and those with at least one photun detecred in
the Lead Glass Kall.

To determine the ¥ Inclusive spectrusm, oi o neods
a trigger efficfency and charged particle acceptance
correction vhich compensates for the loss of neutral
events and events with less than two detected charged
particles. The Y conversion events are used to measure
this trigger efficfency times acceptance since the ete
conversion pair criggers the detector and satisfie. the
two or more charged particle requirement in the event
selection. This givez us a sample of events with a v
and anything else, including all peutrals. The trigger
efficiency times acceptance shown in Fig. 5 is just the
fraction of this sample which would have triggered 1f
the ¥ had oot ccnverte near the bean pipe and is used
in tbe analysis of tnc Y's in the lead Glass Wall. It
is independent of %y = Pylsbem within our statistics

and has an average value of 37%. Ve uce this average

value for x, < 0.15.

The y inclusive specrrum for yY's in the Lead laas
Wall corrected for a constant trigger efficiency times
charged particle acceptance and the y identification
times acceptance of rhe LW is shown iIa Fig. 6. The
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Fig. S. Trigger cfficiency times acceptance for twa or
wmore particles for events in the magnetic detector
with a ¥ with |cosBl € 0.4% ve. x, lep. /B, ).
Mepasured using photons which convert neir the beaa
pipe and produce a e'e” palr which satisfies the
trigger requirement.
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ioner error bars shown ace statistical while the outer
error bars include the systemctic error added in quad-
rature. These systesmctic errors are chtained mainly
from the statistical errors in the trigger efficiency
of Fig. 5. The curver in Fig. & are described below.

INCLUSIVE 3° PRODUCTION

Ve measure ¥ productica in events with two or
w™ore charged particles in tbe c-ntral detector and two
or more photons detected in the 12ad Glass Mall. WUe
require the Y energy to be at least 100 MeVl aud the
energy of esch Yy palr to be a: l;n: 0.25 times the
beam energy (l.¢., - 0.23). The YY
{nvarisat mass mc:rf-l |ﬁd:3 in Fig. 7. We
observe a clesn ¥° gignal with a resclution of about
17 KeV/c'. The background under this signal has been
obtained by pairing urcorrelsted ¥'s from scparate
events, requiring the minisum separatfon in angie
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Fig. 7. The Yy invariant mass for events with Xy
(=2p, } > 0.25. The backgrowd under the
=0 peak been calculated by cozbining single Y's
from two Qdifferent events and has been normalized
to the measured points outside the peak.

Fig. 6. Inclusive Y spectrum from ¢{3100) decay,

+ normalized to all hadropic decays of the $. The
"%% inclusive™ ard "¥%p%* curves show the expected
contributions to the Y spectrun from 7%'s. The
dashed curve shows the sum of the *7° inclusive”
curve renormalized upward by 1.1Z and the =x%c®-
cuve. The curve labeled “Y 2 glwon™ is the y -
trum expected from ¢ #+ ¥ +2 gluons + ¥ +hadrons.
The resulr of a fit to the data with the ¥© decay
contributions and the ™y 2 glwon™ spectrim is shown

+ as the curve labeled "Total™.
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necessary to separate the Y's if they sppesred in the
same event and after normalizing the background to the
data outside the 3° peak in each of saveral hins.

The estimated 1 is in

in shape with the data outside the ¥0 peak and gives a
signal of 267 7°'s with 110 € myy < 160 MeV/c . Ue
have compared the measured shape of the ¥0 signal with
a Monte Carlo calculatfon based on EGS to correct for
the fraction of ¥°'s outside our cut. We correct for
22% of the %%'s which are reconstructed outside of the
selected m,. range and assign a 10X systematic error
to the corrected pusber of %°'s to account for our
uncertainty in the background estimacion and the

mass vesolutlon.

He have used ECS and a model of the Lesd Class
Wnll to determine the ¥° identification efficiency and
geometrical acceptance shown in Fig. 8. The loss of
efficiency sbove 1.5 GeV 1is due to overlap of the ¥
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Fig. 8. Lea¢ Glass Wall identification erfficiency
times acceptance for «%'s versus oomentun in
GeV/c.

showers in the lead glass counters. We calculate the
m® + 1'y' misidentification probability is less than a
few percent for the maximum ¥© energy from $(3100)
decay. We have used a model of the Mark I de*ector
and a statistical wodel for ¥(3100) decay to determine
a trigger efficiency times two charged particle accept-
ance of (0.33-0.11 x3;). We estimate systematic
errors of 10X in our calculation of the ¥0 identifi-
cation efficiency of the LGW and 10X for the trigger
efficiency times acceptance correction. The o =
Zpﬂolm distribution of the corrected data is shown
in Fig. 9, where the fnner error bars are the statis-
tical errors and the outer error bars are the statis-
tical and 17X systematic errors ad ed In quadrature.

We compare our measured T° spectrum to ¥ produc-
tion since for ar lsp1n=0 state like the $(3100) we
expect 1° producrion to be one-half of charged
production for the dominaat hadronic decays, as in
Fig. la. We measure inclusive w* production using
the same data sample. The measurement i. basad on
the spark chamber system of the magnetic detector whicn
has a resolution of &p/p =~ 0.013p (in GeV/c) over a
solid angle of 0.60 x47 sr. A time-of-flight system
with resolution of 0.35 nsec is used to obtain a
staristical ™=K separation up to 1.u GeV/c (xy = 0.65).
We correct for trigger efficiency and acceptance with
the same statistical model of ¥(3100) decay used in
the ™0 analysis. The measured x;+ distribution for
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Fig. 9. Inclusive 1 sjectra from ¢{3100" decay. The

circular points shox the spectrun and the diarond

shaped roints show one-half of the charged ¥ spectrun.

The curve is cobtained in a fit described in the text.

The high point at (x_,) = 0.9% is partly due to the

0% decay of the vi3100).

or &~ produccion with x,o < 0.65 {5 shown in Fig. 9.
Statistical and svstematic errors of about 20Z are not
shown. We find that the T and cbarged ® spectra agree
in shape and that the racfo of v° t> charged ¥ produr-
tion if K o/ (N, + ;) = 0.52 £0.05 (stat) £0.07 (sys}
for 0.25 € x, < 0.65.

The solid curve in Fig. 9 is a hand fit to the
measured charged pion data for x . < 0.49 which is
extrapolated to xy¢ = I using an exponential fit to
the six measured ¥* data polnts fn the 0.40 € x . <
0.65 regilon. We expect to fird an excess of events
above this extrapolation ia the { }=0.95 bin due to
the ¥%0° decay of the $(3100), since the charged ¥
spectrum has been measuredd to be exponential to
+ = 0.90 and to exhibit a peak due to T p* decay
at Xps = 0.94. UWe find that the {x.5!=0.95 polnt In
our 7 data is higher than the exponential extrapola-
tion and is consistent wich the expected %00 effect.

COMPARISOS OF Y SPECTRUM TO =% DECAY CONTRIBUTION

We now compare the observed spectrum of Fig. 6 with
that expected from decay. Our estimatfon of the
contribution to the Y spectrum fram the 7° continuum
is obtained by Monte Carlo generation and decay of
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's according to the spectrum showm as a solid curve

factor of 0.14. Le observe that the low enerpy excess
is with an f contribotion similar to the 20

Fig. 9 with the absolute normalization
om our ™0 messurement. The resulting Y spectrum is
own in Fig. 6 with the label “7° inclusive™. The
p° contribution is showm separacely with ite normal-

contribution (or, vith & systematic error in our

relative v and 5© normalization). ¥e mote that an

n/x° rario of & to S at x @ | would be required to
1 the high energy Y excess. Thus we find an

ation determined by_the .’o b hi
action (1.120.2)% 3 and a (1+cus’,) angular
stributicn. The shape is & flar spectrum up to
~0.934 smeared by an BZ/VE resolution. Me subtract
e "m0 inclusive” and "x%°" curves of Fig. 6 from the
ta to obtain the subtracted spectrum of Fig. 10. The
ner error bars are the statistical errors from the v
ectrum, while the outer error bsrs are the statis-
cal and systematic errors addcd in qusdrature. These
stematic errors include our uncertainty in the

cay contribution obtalned using the solid curve of

g 9

1 | A R | ]

ok -
: ¥(3100) +y + onything :
* decoy contribution ]

o

- sl -
bﬁ:QMﬁM_P m‘hj ]

T wSinclusie :

[ speetrom LY ]
i liiilfl__ ]

”: Pres - 5
o :
08 ]
L1 N EEPU DR
02 04 as as 10
y - -1z

ig. 10. Subtracted Y spectrum. We show the ¥ spectrum
with the absolutely normalized n® d contritution
subtracted. The solid curve is the 1% inclusive™
decay contribution (from Fig. 6) times 0.14.

We observe that the subtracted spectrum of Fig.
0 shows an excess of Y's above thar expected from n®
lecay. At low the measured excess is within our
iystematic errors uhile the excess for x, > 0.6 is
thove sysr_emguc errors and has a magnitude of
2.8 :0.5:1'9)2 of all hadronic ¢ decays assuming a
:1+cos=eY9'angu1ar distribution. The systematic
irror here includes: our uncertainties in the
spectrum (211X, which is wmainly the 10X statistical
arror in the measurement of the trigger efficiency of
*ig. 5 for > 0.6), and a 202 error in the 7° decay
sontribution. We add an additional +20 asymmetric
arror to account for a 20X increase in che measured
2xcess 1f we use the measured T° points for > 0.6
to calculate the expected 70 decay contribution inscead
sf the fit to the charged particle data (solid curve
>f Fig. 9).

n production and decays imto Y's will contribute
co the measured excess. V¥ =+ n+anything has not been
previously measured and the Lead Glass Wall has very
low acceptance for n * YY. However, Monte Carlo
studies show that if the n inclusive spectrum is
similar to the m° spectrun,? then the resulting y
spectrum would be similar to the “n% imclusive™
spectrum of Fig. 6 for > 0.2, We show in Fig. 10
the "0 inclusive" contribution of Fig. 6 scaled by a

sppareat excess of high energy Y's abowe the expected
sources of indirect y's.

e bave considered a nuaber of possible sources
of the spparent excess Y's, such as: (1) %° mistdenti-
fication as a single cluster in the Lead Glasa Uall,
(2) a non-Gaussfan resclution function for the cnergy
measurement, and (3) unknown systemaric errors in the
snalysis of the LGY data. WKe have calcutated that
effect (1) is negligible in the ¢(3100) data sample.
(Ve note that the lead glass counters are 15 c-!. while
the minimm separstion for 2y's from 10 decay is about
40 cm for the maximm energy ™0 from ¢ decay. Also,
the measure transverse enerev spread of the y clusters
wvith x>(.8 are all less thon 10 em.) Figure 1] shows
the y energy distribution for y’s from e*e™ = yy at

X FOR GAMMA GAMMA 189 GEV

EVENTS PER 0.02
.
.

2.0
M 796-10052

Fig. 1l. Ratio of the measured Yy cnergy to the
beam energy for Y's from c*e” + yY. The data
were taken at the ¢{3772) with a neutra! encrgy
trigger.

1.89 Ge¥. We pote that there is no significant high
energy tzil to the seasured distribution over about 2
orders of magnitude. W¥e have a check of the LGW data
and effect (3} by measuring the y distriburlon using
the ¥'s vhich have converted in the material surround-
ing the beam plpe. This y sanple has been correcred
for the conversion ;rebability, the tracking efficiency
for the e'e™ pair and for cuts used to separate these
events. The resulring Y spectrun is shown in Fig. 12,
where the outer error bars fnclude a 20% systematic
error added ia quadrature to the statistical errors.

An additional 201 momentun-iadp~ndent systematic error
has nor been shown. We also show the expected T decay
contriburion (the measur:?! ¥ inclusive contributfon
plus the w%° contribution). Althcugh the errors are
la-ge, we note thar these data follow a shaliower slape
than the epected 7° decay contributfon (all the points
for x, > 0.6 are systematically above the curve), and
the measured excess for ~hese data, (2.1:1.2:1.7)2
of all hadronic ¥ decays, is ir good agreement with

the LM result. We have no check of the 7° spectrum,

-5 -
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Fig. 12. Inclusive ¥ spectrua from $(3100) Jecay
measured using converted photons. The curve is
the calculated m° decay contribution. (XBL799~2571)

however, we note that the 7% and charged ¥ spectra for
this experiment and Reference 8 agree in shape to x o1,
and that che Y inclusive data shous an excess of high
energy photons over a sluple exponential extrapolation
of the low energy Y spectrum.

Possible backgrounds to the measured direct
photon excess are: iIndirect source of Y's, fike y
events and Y's not from $(3100) decay but due to beam
related or QED backgrounds. WRe find no other likely
indirect source of high energy Y's besides the #C and
n, since other mesons give a soft y contriburion.

Fake Y events could be due to n annihilation in the
Lead Glass Wall. We used an inclusive measurement of
p production from our data to estimace this background
to be less than a 10X effect. Photons from beam
related or QED backgrounds might show up in the oos&'
distribution as a peaking at small angles (i.e., close
to the beam axis). The observed cos@, distribution
for high energy Y's does not show this effect. Also,
the measured excess of hadronic events with a high
energy photon corresponds to a cross section of about
2.5 units of R (=0/0y,). and thus the effect 1s from
${(3100) decay-

COMPARISON OF EXCESS Y's TO QCD PREDICTIONS

To compare the weasured excess of high wmomearum
¥'s with QCD predictions for the Yy +2 gluons decay mode
of the y(3100), we perform » maximum likelihood fit to
the data wich the sum of the "m0 inclusive” and "wCpO"
spectra and a "y 2 gluon” spectrum of the form given
in Reference 2 folded with an 8%//E resolution, as
shown .u Fig. 6. The normalizations of the "n° fnclu-

-6 -

sive”™ and ™Y 2 gluon™ spectra_are the two free parawm-
etrrs of the fit vhile the “¥%™ spectrum oormalizstion
is fixed as discussed above. This procedure allous for
an n coatribution similar to the ¥° coatributlon (and
also allows for Independent systesatic errora in

the 1© to ¥ relative normalizacioos). The sum of the
three -peen-! labeled “Total” in Fig. 6, Fits the data
well vith a X° per degree-of-freedom of about 1. The
1% faclusive” spectrum renormalization factor obtained
is 1.12. The sum of the renormalized "2 inclusive”
coatribation and the “r%°%" coatribution is shown as
the dashed curve jo Fig. 6. Ue find sn excess of y's

with > 0.6 remsins. The magnitude of this excess
18 (2.4 20.5% ;5; of all badrontc decaya of the
»(3100) 8 (14 con"8y) angular diarribucion

as predicted for the Y+ 2 gluon decay (see discussion
below also).

Caing the QCD spectrun to correct for the low
epergy part of the spectrun vhich we don't measure,
we find that if the excess Is dur to the Y+2 gluons
decay mode of the $(1100), then

+2.3,

T(0 + v+2 gluons)/T(¢ = hadrons) = (3.5¢ 2.30113)%

This i smaller than the 8.2 prﬁhttﬂ!: by QCD for

@y =0.2 apd it could be sxplained by » higher strong
coupling constsat value in the range = 0.3-0.7.
Figure 13 shows tbe Y spectrum at high ay with the
renormalized " fnclusfve” and “¥%% concributio.”
(dashed curve of Fig. 6) subtracted. Systematic errors
vhich vary in magnitude fron 0.08 to 0.02 from Xy ® 0.6
to 1.0, are not shovm. The solid curve is the ™y 2
gluon™ spectrum of Fig. 6. Ve nore that the messure-
ment errors are large cnough that we are lnsensitive
to the linearly ricing shape of the “y 2 gluon®
spectrum {(a flat spectrum, for example, would fic

the data as well).

The dashed curve in Fig. 13 i{s the f&pected

distribucion for the sua of the measured!V processes
¢~ v°, yn, yn', and ¥f sneared hy the 81//E
Tesolut ton.

Xote rhai these decays. except ror the
YF, produce a 11 +ces8,) angular distribution. We
find that the measurcd exclusive processes account for

os!——--».~—-- .

¢ Yy +oymng
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02~ Renoralzed #° decay contndution subtrocted -
__)s
S H I
3 o1 ¢ -1 -
c L.y te g
L ,
= o!____,é.__ f %5‘.\ .
: | H
-01- -
1 4 _— e
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Fig. 13. Subtracted Y spectrum. Here ve show the Y
spectrum by subtracting the sum of t..e ranormalized
% inclusive and the 7%° decay contributions
{dashed :-urve of Fia. 6)}. Systematic errors. waich
are not shown, vary in magnitude froo abour 0.Cd at
*¢= 0.6 to 0.C2 at 2 1. The solid curve is the
Y+ 2 gluons prediction and the dashed curve is tie
expected Y distributions from the measuredl® exclu-
sive processes ¥ + Y0, yn, Yn' and ¥f.

(¥BL 7910-4261)



about 25% of che observed excess for xzy > 0.6. How
ever, these Final states { xcept for the 0, which

is suppressed in any case'V) could be produced via s
Y+ 2 gluons intermedfate state with the 2 gluons
coupling to the final state aeson. Ia particular, the
large y + Y£/¢ + ynC ratioll might be explained as

1.
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CONCLUSION

We have measured inclusive Y and 3° production in
¥ decay. We have cospared the ¥ spectrus with ¥t
spectrum measured in the same detector and find the
10's to be consistent with one-half of the charged
plons. Comparing the Y spectrum with that expacted
from 1° decay we observe an excess of hi? tum
(xx & 0.6) phorons of magnitude (2.8 £0. _ﬁ: )X of all
hadronic ¥ decays. We have considered the n as a
possible source of these excesa y's and have found that
an excess of (2.420.55:8)X remsins after one renor-
malizes the m0 contribution upward to allow for an
contribution which follows the ®C decay contribution.
The measured excess can be explained by the GCD decay
of the ¥(3100) into Y+ 2 gluons, and in part by
previously measured exclusive decays.
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